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Abstract. An important parameter for the distinction of X-ray flashes, X-ray rich bursts and Gamma-ray bursts
in the rest frame is the distance to the explosion site. Here we report on the spectroscopic redshift determination
of the host galaxy of XRF/GRB 030528 using the ESO VLT FORS2 instrument. From the strong oxygen and
hydrogen emission lines the redshift was measured to be z=0.782±0.001. Obtaining the line luminosities and ratios
we find that the host is consistent with being an actively star forming galaxy with sub-solar metallicity. With
a stellar mass of ∼1010 M⊙ the host is placed among the most massive GRB host galaxies at a similar redshift.
Estimating the redshifted properties of the prompt emission, we find that XRF/GRB 030528 would be classified
as an X-ray rich bursts in the rest frame rather than an X-ray flash in the typically used observer frame.
Key words. gamma rays: bursts
1. Introduction
The distribution of observer frame peak energies in νFν ,
Eobspeak, of the prompt high-energy emission of Gamma-
ray bursts (GRBs) ranges from several keV up to a few
MeV with a clustering around 250 keV (Preece et al. 2000).
Recently, Special attention was drawn to the extreme
low energy part of the distribution. Based on Beppo-SAX
Wide-Field Camera observations Heise et al. (2001) classi-
fied these events as so-called X-ray flashes (XRFs). XRFs
are similar to long duration GRBs in various prompt burst
properties (e.g. the duration and the low and high-energy
spectral slopes) but are characterized by Eobspeak≤30keV.
An operational classification based on the ratio of X-ray to
γ-ray fluence, log(SX(2–30 keV)/Sγ(30–400keV)) in the
observer frame, was proposed for events detected by the
HETE-2 satellite (Sakamoto et al. 2004). According to this
definition, one third of all HETE-2-localized bursts are X-
ray flashes with log(SX/Sγ)>0, another third are X-ray
rich bursts (XRR) having log(SX/Sγ)>–0.5, with the rest
being the “classical” GRBs (Lamb et al. 2005).
It has been suggested that XRFs represent the ex-
tension of GRBs to bursts with low peak energies and
that XRFs, XRRs and GRBs form a continuum (Heise
et al. 2001, Barraud et al. 2003). This was strengthened
by the discoveries of X-ray (Harrison et al. 2001), optical
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(Soderberg et al. 2003) and radio (Taylor et al. 2001) af-
terglows for some XRFs with properties similar to those
found for GRBs. Furthermore, for XRF 020903 (Soderberg
et al. 2005) and XRF 030723 (Fynbo et al. 2004) possible
supernova bumps in the afterglow light curves have been
reported similar to the observed associations of the deaths
of massive stars with long-duration GRBs (e.g. Hjorth
et al. 2003; Stanek et al. 2003; Zeh et al. 2004).
A variety of theoretical models has been proposed to
explain the observed peak energies of XRFs. E.g., (i)
a high baryon loading in the GRB jets can result in
bulk Lorentz factors much smaller than those expected
in GRBs (Dermer et al. 1999; Huang et al. 2002) (ii)
Similarly, a low contrast between the bulk Lorentz fac-
tors of the colliding relativistic shells can produce XRF-
like events (Barraud et al. 2005). (iii) For GRB jets which
are not pointed directly at the observer the spectrum will
be softer as well (Yamazaki et al. 2002). (iv) The peak
energies of GRBs at high redshift will be moved to lower
energies and can mimic XRFs in the observer frame (Heise
et al. 2001).
An important discriminator between the individual
models is the distance scale to the explosion site. A num-
ber of XRFs have been localized to arcminute accuracy in
the past but only for few the accurate distance could be
obtained so far. For XRF 020903 and 030429 the redshift
could be measured unambigously as z=0.251 (Soderberg
et al. 2004) and z=2.65 (Weidinger et al. 2003), respec-
tively. A third event, XRF 040701, has a candidate host
galaxy at z=0.2146 (Kelson et al. 2004) associated with
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one of the two tentatively fading X-ray sources in the er-
ror box (Fox 2004). For some more XRFs upper limits
on the redshift could be set from optical follow-up ob-
servations. In two cases, XRF 011030 and 020427, host
galaxies with typical properties of GRB hosts have been
detected and photometric evidence suggests the redshifts
to be z<3.5 (Bloom et al. 2003) and z<2.3 (van Dokkum
& Bloom 2003), respectively. For XRF 030727 a firm up-
per limit of z=2.3 could be placed from the absence of Lyα
absorption and prominent lines in the afterglow spectrum
as well as from a light curve bump associated with possible
underlying supernova (Fynbo et al. 2004).
Here we report on the spectral analysis of the host
galaxy of GRB/XRF 030528. After summarizing the
known properties of the burst and host (Sect. 2) we present
the observations and data reduction (Sect. 3). The ob-
tained host properties derived from the spectrum are
shown in Sect. 4 and the implications in the context of
XRFs and GRB/XRF host galaxies are discussed in Sect.
5.
We used a cosmology of Ωm=0.27, Ωλ=0.7 and
H0=70km s
−1 Mpc−1 throughout the paper. All photo-
metric magnitudes are given in the AB system.
2. GRB/XRF 030528
The high energy transient was detected by HETE-2 as a
long-duration Gamma-ray burst (HETE trigger #2724)1.
The event was moderately bright with a fluence of
S=5.6±0.7×10−6 erg cm−2 and a peak flux on a one sec-
ond time scale of 4.9×10−8 erg cm−2 s−1 in the 30-400keV
band (Sakamoto et al. 2005). The burst duration (given as
T90, which is the time over which a burst emits from 5%
of its total measured counts to 95%) was T90=49.2±1.2 s
(30-400keV) and the high energy spectrum peaked at
32±5keV.With log(SX/Sγ)=0.04, the event was classified
as an X-ray flash. Accordingly, we will refer to the event as
XRF 030528 throughout this paper, while at other places
(e.g. Butler et al. 2004; Rau et al. 2004, R04 hereafter) the
identifier GRB 030528 was used.
The burst occured in a crowded field in the sky near
the Galactic Plane (LII=0.◦0462 & BII=11.◦2902) which
lead to complication of the ground based optical follow-up
observations by a significant Galactic foreground extinc-
tion. A faint near-IR afterglow was detected (Greiner et al.
2003) and at the same position a fading X-ray source was
found with Chandra (Butler et al. 2003).
In R04 we described the properties of the near-IR after-
glow as well as a photometric study of the detected under-
lying host galaxy. The galaxy was found to be among the
brightests observed GRB hosts with KAB∼21.8±0.7mag.
A fitting of template spectral energy distributions (SEDs)
to the photometry in V,R, I, Js, H & K showed that the
host properties were consistent with that of a young star
forming galaxy. Unfortunately, the lack of spectroscopy
and the sparse photometric sampling of the SED did not
1 http://space.mit.edu/HETE/Bursts/Data
allow to determine the redshift accurately, but the data
favored z<1.
3. Observations and Data Reduction
The host galaxy of XRF 030528 was observed with
the Focal Reducer and low-dispersion Spectrograph 2
(FORS2) at the 8.2m ESO Very Large Telescope (VLT)
Antu in Paranal, Chile. A total of twelve exposures, each
lasting 594s, were taken in two nights, on Apr. 12, 2005
and May 6, 2005. We obtained longslit spectroscopy using
the 300V grism together with the order separation filter
GG435, thus covering a spectral range of approx. 5200–
9200 A˚. Using a 1.′′0 slit, the 3.3 A˚ pixel−1 scale leads to a
resolution of 13.5 A˚(FWHM) at 1.′′0 seeing.
Flat-field, bias correction and cosmic ray removal was
applied in the standard fashion using IRAF2. The wave-
length calibration of the combined spectra was done using
HgCdHe+Ar calibration lamps. The standard star LTT
7379 (spectral type G0) was used for the flux calibration
of the spectra. In addition a correction for telluric absorp-
tion was performed using an observation of the telluric
standard star EG 274 (spectral type DA).
Using the far-IR extinction maps of Schlegel et al.
(1998) the Galactic foreground extinction in the direction
of XRF 030528 is estimated as E(B–V )=0.62. More re-
cent, several authors have argued that the far-IR analysis
overestimates the value of E(B–V ) by up to ∼30% for
fields at low galactic lattitude. Dutra et al. (2003) suggest
a rescaling of the Schlegel et al. extinction by 0.75 which
results in an E(B–V )=0.46 for the line of sight towards
the host of XRF 030528. For the following analysis we
corrected the spectra according to the rescaled value and
consider this as a lower limit of the foreground extinction.
All presented spectral parameters (line fluxes & luminosi-
ties) and absolute magnitudes have to be considered as
lower limits.
4. Results
The final summed spectrum of the host galaxy is shown
in Figure 1. A number of significant emission lines are
detected which we identified as [OII] (λ3727 A˚), Hβ
(λ4861 A˚), [OIII] (λ4959 A˚) and [OIII] (λ5007 A˚) at a
helio-center corrected redshift of z=0.782±0.001. This cor-
responds to a luminosity distance ofDL=4.949±0.008Gpc
using the cosmological parameters given above. At this
redshift Hβ and the [OIII] emission lines coincide with
prominent sky emission features which complicates the ac-
curate extraction of the line properties and effects possible
weak detections of Hγ and Hδ in emission. Only [OII] falls
into a wavelength range empty of sky features.
We measured the emission line strengths using a gaus-
sian fit in IRAF splot. The line fluxes are listed in Table 1
2 IRAF is distributed by the National Optical Astronomy
Observatories, which are operated by the Association of
Universities for Research in Astronomy, Inc., under cooper-
ative agreement with the National Science Foundation.
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Fig. 1. top: Final FORS2 long-slit spectrum of the host galaxy with an exposure of ∼2 hrs. The positions of the
identified emission lines (solid lines) and a selection of undetected lines (dashed) are indicated. The host continuum is
only marginally detected. Residuals of sky emission features are visible above 8000 A˚. bottom: Normalized sky spectrum
showing the prominent telluric emission lines.
together with the estimated redshifts and the according
line luminosities. The widths of the emission lines are con-
sistent with the instrumental line width (560 km s−1 at
λ=7000A˚) and do not show signs of intrinsic broadening.
Consistent with the photometric measurements in the V,R
& I bands presented in R04, the host continuum is only
marginally traced. The resulting uncertainty in the con-
tinuum flux prevents us from deriving sensitive equivalent
widths for the lines.
The spectrum is uncorrected for possible intrinsic ex-
tinction in the host galaxy. In order to get an estimate
on the extinction we used the Balmer line ratios and fits
to the spectral energy distribution using the host pho-
tometry presented in R04. Due to the shift of Hα to the
near-IR only the ratios of Hγ/Hβ and Hδ/Hβ can be
used to estimate E(B–V ). Comparing the line ratios de-
rived from the strict upper limits of the line fluxes for Hγ
and Hδ with the theoretical values (Brocklehurst 1971)
we find that no constrain for the extinction can be ob-
tained. In an independent attempt we applied SED fitting
to the broad-band photometry in V,R, I, Js, H & K us-
ing HyperZ (Bolzonella et al. 2000) and theoretical spec-
tral model templates of Bruzual & Charlot (1993). The
sparse photometric sampling of the host together with the
Table 1. Line identifications. Columns: observer frame
wavelengths λobs, corresponding emission line redshifts z,
line fluxes and corresponding luminosities for the lines in-
dicated in the spectrum shown in Fig. 1. Note that we do
not apply a correction for underlying Balmer absorption.
Line λobs z Flux L
A˚ 10−17 erg/s/cm2 1041 erg/s
[OII ] λ3727 6644 0.783 15±1 4.4±0.2
[NeIII ] λ3869 6891 0.781 <1 <0.3
Hδ λ4102 7306 0.781 <2.5 <0.7
Hγ λ4340 7732 0.781 <2.5 <0.7
Hβ λ4861 8661 0.782 4.8±0.4 1.4±0.2
[OIII ] λ4959 8833 0.781 4±1 1.2±0.3
[OIII ] λ5007 8919 0.781 20±1 5.9±0.3
considerable uncertainties provides lower and upper limits
of AV=0 and AV=2.5, respectively (χ
2<1). Thus, only a
lower limit of the intrinsic extinction AV=0 can be de-
rived. Therefore, the line strengths given in Table 1 have
to be considered as strict lower limits.
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The unextincted star formation rate (SFR) can be de-
rived from the luminosity of the [OII] emission line, e.g. us-
ing the typical applied calibration of Kennicutt (1998, K98
hereafter), SFR(M⊙yr
−1)=1.4±0.4×10−41L[OII]. Taking
the measured line luminosity as a lower limit for the real
luminosity we estimate the unextincted star formation
to be >6±2M⊙yr
−1. A measure for the extinction cor-
rected SFR was proposed by Rosa-Gonzalez et al. (2002,
RG02 hereafter), SFR(M⊙yr
−1)=8.4±0.4×10−41L[OII].
They derived “unbiased” SFR expressions, e.g. computed
from the [OII] line luminosity and the UV continuum.
Correcting for the effects of underlying stellar Balmer ab-
sorption their SFR estimators bring into agreement the
rates measured with different indicators, including the far-
IR. According to this calibrator we derive an extinction
corrected SFR of 37±4M⊙yr
−1.
The UV continuum probes directly the emission from
young massive stars and thus is another measure of the
unextincted fraction of the ongoing star formation. The
optimal rest frame wavelength (1500–2800A˚) lies out-
side of our spectroscopic coverage (>2950 A˚ at z=0.782),
and the continuum is only marginally traced. Therefore,
we used the best fitting SED to derive the flux at
rest frame 2800 A˚. The resulting lower limit for the UV
SFR is 4±1M⊙yr
−1 when applying the K98 estimator,
SFR(M⊙yr
−1)=1.4±0.4×10−28Lν,UV , and 17±3M⊙yr
−1
for the corresponding extinction corrected calibrator of
RG02, SFR(M⊙yr
−1)=6.4±0.4×10−28Lν,UV . For clarity,
the results are summarized in Table 2. The derived star
formation rates are about a factor of two lower than the
corresponding values obtained using the [OII] emission
line as indicator, which is fully consistent with the spread
generally obtained when using various SFR indicators (e.g.
Hopkins et al. 2001).
Table 2. Star formation rates and specific star formation
rates for different indicators (column 1: [OII] & UV con-
tinuum at 2800 A˚) and calibrators (column 2: Kennicut
1998 & Rosa-Gonzalez et al. 2002). The derived SFRs are
given in column 3 and the columns 4 and 5 show the spe-
cific SFRs for an L⋆,B galaxy and per unit solar mass,
respectively.
SFR specific SFR
[M⊙yr
−1] [M⊙yr
−1] [M⊙yr
−1 M⊙
−1]
[OII] K98 6±2 12±3 2×10−10
RG02 37±4 74±6 1.2×10−9
UV K98 4±1 8±2 1×10−10
RG02 17±3 34±4 5×10−10
The metallicity of the host galaxy can be derived from
the emission line indicator R23=log(([OII]+[OIII])/Hβ)
(Pagel et al. 1979). This emipirical indicator is not unique
and typically provides a double branch solution. This de-
generacy can generally be broken using other strong emis-
sion lines (e.g. [NII] λ6584 A˚). For the host of XRF 030528
these lines are not available but the value of R23 falls onto
the turnover of the two branches. Using the calibrations
compiled in McGaugh (1991) we find 12+[log(O/H)]=7.7–
8.5, which corresponds to a metallicity of 0.1–0.6 solar.
Knowing the redshift we determined the absolute mag-
nitudes and luminosities of the host galaxy in various
photometric bands. The rest frame absolute magnitudes
(AB system, K-correction only) were derived using spec-
tral template fitting in HyperZ with the intrinsic extinc-
tion fixed to zero. The resulting magnitudes are shown in
Table 3 together with the respective magnitudes of an L⋆
galaxy in a Schechter distribution function and the lumi-
nosities of the host in units of L/L⋆.
The host galaxy is of the order of L⋆ in the U -band
and subluminous at longer wavelengths, as expected for
an actively star forming galaxy. Note that the use of
the Schlegel et al. extinction value (E(B–V )=0.62) with-
out the correction suggested by Dutra et al. (see above)
would affect mainly the bands shortwards of the rest
frame B-band (roughly corresponding to observer frame
R). The corresponding luminosities for E(B–V )=0.62
are LU∼2.2L⋆,U and LB∼0.9L⋆,B, both a factor of two
brighter than the results for E(B–V )=0.43. Therefore, the
magnitudes and luminosities given in Table 3 have to be
understood as lower limits.
Table 3. Absolute magnitudes of the host galaxy in var-
ious photometric bands (AB system) together with the
absolute magnitudes of an L⋆ galaxy in a Schechter dis-
tribution function and the luminosity of the host in units
of L/L⋆. Values for M⋆–5 log h70 obtained for a range
in redshift consistent with the redshift f our host galaxy
were adopted from Dahlen et al. (2005) (U,B,Rc & J) and
Cowie et al. (1996) (K). The uncertainties in M and L/L⋆
do not contain the uncertainty in the Galactic reddening
(see Sect. 3)
rest frame band pass M M⋆ - 5 log h70 L/L⋆
[mag] [mag]
U -20.5±0.1 -20.3±0.1 1.2±0.2
B -20.7±0.1 -21.4±0.1 0.5±0.1
Rc -21.1±0.1 -22.3±0.1 0.35±0.05
J -21.4±0.1 -23.0±0.2 0.25±0.05
Ks -21.6±0.1 -23.5±0.2 0.17±0.05
In addition to the star formation rate and luminosi-
ties we can also derive an estimate of the stellar mass
in the host galaxy applying various methods. Using the
correlation between the mass and rest frame B and V -
band magnitudes of Bell et al. (2005), assuming a Kroupa
(2001) initial mass function, we estimate the mass to be
∼2×1010M⊙. As the correlation assumes a wide range in
stellar ages the obtained masses of galaxies with recent
starburst activity, like the host of XRF 030528, will be
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same order as the stellar mass derived from the rest frame
K-band mass-to-light ratio of 0.8 (Brinchmann & Ellis
2000) of ∼9×109M⊙.
Using the luminosity of the host and its stellar mass
the specific star formation rate in units of M⊙yr
−1 for
an L⋆,B galaxy and per unit mass can be estimated. The
specific star formation rates for the RG02 SFR calibra-
tors are 74±6 and 34±4M⊙yr
−1 for an L⋆,B galaxy de-
rived from the [OII] and UV estimators, respectively and
1.2×10−9 and 5×10−10M⊙yr
−1 M⊙
−1, respectively (see
also Tab. 2).
5. Discussion
Accurate distance measurements for extragalactic high-
energy transients like XRFs, XRRs and GRBs are im-
portant to discriminate between the proposed theoretical
models and for the application of the events as cosmo-
logical probes. While the redshift distribution of classical
GRBs contains now ∼50 events covering a redshift range
from z=0.0085 to z=4.511, the distance scale of XRFs is
much less determined. The here presented redshift mea-
surement of XRF 030528 gives the third profound distance
to an XRF obtained so far and shows that XRFs, classified
according to the HETE-2 X-ray over γ-ray fluence ratio
in the observer frame, cover a range consistent with that
of their classical brothers (Fig. 2).
Fig. 2. Distribution of accurately measured redshifts for
XRFs, XRRs and GRBs together (empty histogram) and
XRFs only (hatched). The total sample contains 55 bursts
with GRB 050803 (Bloom et al. 2005) being the latest en-
try. The XRFs are 020903, 030528 and 030429 at z=0.251,
0.782 and 2.65, respectively.
A possible scenario associates XRFs with GRBs at
high redshift (Heise et al. 2001). The three obtained XRF
distances indicated that this can not be true for at least
some of the events. Nevertheless, the shift of the rest frame
peak energy to lower values in the observer frame can not
be neglected. for XRF 030528 the observer frame peak en-
ergy of Eobspeak=32±5keV corresponds to E
rest
peak=57±9keV
at a redshift of z=0.782. We modeled the high energy
spectrum of the burst using a Band function (Band et al.
1993) with parameter values given for XRF 030528 in
Sakamoto et al. (2005) and classified it according to the
HETE-2 scheme in the rest frame. The obtained value of
log(SX/Sγ)∼–0.17 demonstrates that XRF 030528 would
be defined as an X-ray rich burst at its rest frame rather
than an XRF.
A similar estimate was obtained for XRF 030429
(z=2.65). For this event Eobspeak=35
+12
−8 keV (Sakamoto
et al. 2005) shifts to Erestpeak=128
+43
−30 keV in the rest frame.
This corresponds to log(SX/Sγ)∼–0.43 which places the
burst at the boarderline between “classical” GRBs and
XRRs. From the three XRFs with accurately known red-
shift only for XRF 020903 (Erestpeak=6keV) its classification
remains that of an XRF also in the rest frame. However,
this event was especially soft and the physical similarity
with bursts like XRF 030528 or 030429 is uncertain.
As shown above, the identification of bursts based on
observer frame fluence ratios can in most cases only be
seen as an operational classification. Naturally, a more so-
phisticated seperation would require to be based on rest
frame rather than observer frame properties. Nevertheless,
it becomes more and more evident that XRFs, XRRs and
GRBs form a continuum of objects which generally ques-
tions the necessity of such a classification of events (both
in the observer frame as well as in the rest frame) and
evaluates it as purely operational.
Knowing the redshift, the isotropic equivalent energy
for the prompt emission of XRF 030528 can be determined
to be Eiso,γ=2.0±0.7×10
52 erg in the 2–400keV observer
frame energy range. Together with Erestpeak=57keV, XRF
030528 falls at the lower end of the correlation of Eiso,γ
and Erestpeak found by Amati et al. (2002). Assuming the
validity of the relationship between Erestpeak and the colli-
mation corrected total energy, Eγ , proposed by Ghirlanda
et al. (2004), the collimation fraction of the burst can be
estimated. Equation (3) of Ghirlanda et al. (2004) gives
Eγ=4.8±0.7×10
49 for Erestpeak=57keV. This implies a col-
limation factor of 2.4×10−3 and an opening angle of 4◦,
which is in the typical range for GRB jets (Frail et al.
2001).
The principal aim of the observation presented here
was the estimation of the redshift of XRF 030528 and thus
the further establishment of the distance scale of XRFs.
As it turned out, XRF 030528 is no longer an XRF but an
XRR in the rest frame. The good quality of the spectro-
scopic data provided us with the possibility to study also
the underlying host galaxy in more detail. From the rest
frame UV continuum and the [OII] emission line luminos-
ity star formation rate values ranging from 4 to 37M⊙yr
−1
were obtained. Despite the large uncertainty of the esti-
mate, we can conclude that the host galaxy exhibits a
significant level of ongoing star formation, similar to what
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was found by Christensen et al. (2004) in a sample of 10
GRB host galaxies.
XRF 030528 occurred in a galaxy which appears sub-
luminous in the near-IR (∼0.2L⋆,K) and rest-frame optical
bands (∼0.5L⋆,B). This is also typical for the hosts of long-
duration GRBS studied so far (e.g., Sokolov et al. 2001; le
Floc’h et al. 2003; Christensen et al. 2004). Furthermore,
the gas in the host was found to be of sub-solar metal-
licity (0.1–0.6z) using the emission line indicator R23, in
agreement with a recent study of three low-z GRB host
galaxies by Sollerman et al. (2005). All this suggests that
the host of XRF 030528 is indeed an actively star forming
galaxy as emphasized in R04.
Only a small number of estimates for the stellar mass
content in GRB host galaxies have been performed so far
(e.g. Sokolov et al. 2001; Chary et al. 2002). For the host of
XRF 030528 we obtained the stellar mass using two inde-
pendent indicators applied to the absolute magnitudes de-
rived from the photometry presented in R04. Both meth-
ods gave a consistent results ofM∼1010M⊙, which places
the host among the most massive GRB hosts at a simi-
lar redshift. Note that the previous mass estimates were
obtained using synthesis model fitting while we used indi-
cators based directly on the absolute B & V and K-band
magnitudes.
At a redshift of z=0.782, the angular extent of the host
galaxy (∼1.′′5; R04) corresponds to a linear size of ∼11 kpc
(ignoring possible inclination effects). This indicates that
the host is not a dwarf galaxy but more comparable in
size with a spiral galaxy like the Milky Way.
The comparison of the specific star formation rate
and the stellar mass of the host galaxy with galaxies in
the FORS Deep Field and GOODS-South field at simi-
lar redshift, shows that it falls into the group of young
actively star forming galaxies (Feulner et al. 2005). This
indicates once more (e.g., Bloom et al. 2003; Soderberg
et al. 2004; Fynbo et al. 2004) that XRFs are similarly as-
sociated with star forming regions in the universe as GRBs
and again suggests the familiarity between these events.
Unfortunately, the sparse afterglow and host photome-
try prevents us from deriving an accurate constrain on
a supernova associated with XRF 030528. The obtained
K-band brightness 14.8 days post-burst provides an up-
per limit for the absolute magnitude of any super nova of
K=–21.6mag, around 2mag brighter than most luminous
core-collaps super nova observed in the near-IR (Mannucci
et al. 2003.
While the indications that XRFs, XRRs and GRBs
form a continuum in many properties are more and more
evident, the origin of the soft spectral peak in XRFs is
not revealed for all events. In the case of XRF 030528 we
showed that the classfication in the observer frame dif-
fers from that obtained in the rest frame. At least in XRF
020903, the only “real” XRF with a known distance so far,
this is not true. In order to distinguish between the indi-
vidual models and to estimate the rest frame properties of
the events accurately, redshift measurements for XRFs are
still very important. These require accurate localizations
which will be provided by the ongoing HETE-2 mission as
well as, although with a lower rate, by the Swift instru-
ments. Nevertheless, the detection of very soft events like
XRF 020903 at high redshift (z>1) will require sensitive
instruments at even lower energies.
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